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contact, and the initial friction will be between solid surfaces, causing some abrasion.
After motion commences the surfaces gradually separate as the velocity increases, more particularly in the case of the oil bath, in which case at starting the friction will be much the same as with a limited supply of oil.
As the speed increases according to the load, GH approaches, according to the supply of oil, to a, and varies but slightly with any further increase of speed; so that the resistance becomes more nearly proportional to the speed and less affected by the load.
When the condition of steady lubrication has been attained, if the surfaces are completely separated by oil, there should be no wear. But if there is wear, as it appears from one cause or another there generally is, it would take place most rapidly where the surfaces are nearest: that is, at GH on the off side of 0.
Thus while the motion is in one direction the tendency to wear the surfaces to a fit would be confined to the off side of 0.
This appears to offer a very simple and well-founded explanation of the important and common circumstance that new surfaces do not behave so well as old ones; and of the circumstance, observed by Mr Tower, that in the case of the oil bath, running the journal in one direction does not prepare the brass for carrying a load when the journal is run in the opposite direction. This explanation, however, depends on the effect of misfit in the journal and brass which has yet to be considered.
Case 10. Approximately cylindrical surfaces of limited length in the direction of the axis of rotation. Nothing has so far been said of any possible motion of the fluid perpendicular to the direction of motion and parallel to the axis of the journal. It having been assumed that the surfaces were truly cylindrical and of unlimited length in direction of their axes, and in such case there would be no such flow.
But in practice brasses are necessarily of limited length, so that the oil can escape from the ends of the brass. Such escape will obviously prevent the pressure of the film of oil from reaching its full height for some distance from the ends of the brass and cause it to fall to nothing at the extreme ends.
This was shown by Mr Tower, who measured the pressure at several points along the brass in the line through 0, and found it to follow a curve similar to that, shown in Fig. 15, which corresponds to what might be expected from escape at the free ends.